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Abstract 



The present invention relates to the miniature gene analytical device for connecting the band analysis equipment for confirming the 
multichannel electrophoresis performing unit and the separated band having the multichannel PCR performing unit had, and a plurality 
of micro channels on one chip as the fluid and including the sample injection part, 

According to the present invention, at the same time, the expression of different genes relating to a disease can be quantitively 
inspected by using the multichannel PCR and electrophoresis on one chip. 

Main Drawing(s) 

FigTi 

Description 

■ Brief Description of Drawing (s) 

Figure 1 is a top view in which it makes the micro channel (microchannel), and if it fixes different primer within each micro channel 
and it controls respective temperature, various genes of amplifications is possible on a multichannel at a time, and this schematically 
shows the structure of being connected to immediately, the electrophoresis of a plurality on the chip. 

Figure 2 is a drawing showing basic concepts (the reverse transcription, various genes of amplifications according to the used 
primer, and the detection of the gene separated from the separation of a gene by the electrophoresis) in the series of the present 
invention. 
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Figure 3 is a top view which it enlarges in the case where RT-PCR is made as the embodiment only one micro channel, concretely it 
shows of the present invention. 

The description E of the denotation about the main part of 6 drawing. 



1. Sample injection part 2. multichannel PCR performing unit. 

3. Multichannel electrophoresis performing unit 4. preprocessing performing unit. 



5. Micro channel 6. primer. 

7. Thermal cycler (heater / sensor) 8. electrode. 



■ Background Art 

The present invention relates to the miniature gene analytical device for consecutively performing the gene amplification and 
electrophoresis on one chip, more particularly, to the miniature gene analytical device for connecting the band analysis equipment for 
confirming the multichannel electrophoresis performing unit and the separated band having the multichannel PCR performing unit had, 
and a plurality of micro channels as the fluid (in fluid communication) and including the sample injection part, 

As to DNA having with the information of heredity of a man, after being transferred in a mRNA, it is translated into a protein and a 
protein acts in an organism. All genes are not revealed to the amount which is always same at all times to a mRNA while nots being 
transferred. And it is known that the expression of the luxury gene rapidly increases when being exposed to any kind of disease. 
Therefore, the state of a disease can be gotten a grip on by inspecting the mRNA expression ratio of a gene. 

In order that this information of heredity was confirmed, if it separated a mRNA from a sample and after being busy, it separately used 
the PCR instrument and rt amplified the reaction solution and the enzymes in which gene each primer for to inspecting after the keen in 
the reverse transcription were included and it set up the sample amplified on the electrophoresis kit and it set up a voltage, the 
amplified sample moved on a gel and a voltage was comprised a band, the conventional gene expression test coverage was this a 
detection. But this method was performed to a plurality of process discretes. Extracted the nucleic acid and was augmented with PCR 
and electrophoresed the error rate of each processes affected the whole procedure. In addition, it had the problem that it was familiar 
with moreover, lots of different fields including the chemistry, the molecular biology, a medicine etc. 

Therefore, it had been having 'with an attempt minimized the cost and made an operation facilitated by accumulating processes which 
were various as to the gene diagnosis within the single process. By using a channel of a plurality, it discloses the gene analytical 
device which US6043080 A includes in the azygous miniature body. But it has the disadvantage at the same time, US6043080 A 
amplifies various genes by adopting only the single channel and single PCR chamber and, that it cannot confirm. Moreover, there is a 
problem that US5876978 A is comprised of the target gene, and each compartment is the vial (glass vial) the multiplex PCR process at 
the same time, of amplifying the housekeeping gene and competitive mold is disclosed and the loss of a sample comes while it is 
made of the capillary tube only a connection and it becomes the amount of a sample over 40 ul. 

Thus, if these inventors made the multichannel on the chip and it fixed different primer to a channel and it controlled respective 
temperature, it took notice of the point that various genes of amplifications was possible at a time on a multichannel. It told because of 
completing the present invention. According to the present invention, an effectuation is consecutively the expression of the different 
gene which concerns with a disease by quantitively analyzing the band which is obtained in the electrophoresis while it can prevent 
the loss and contamination of a sample since the gene amplified in each channel is automatically connected to the electrophoresis, 
possible after the sample injection to an amplification, the electrophoresis and analysis on a chip. That is, conventionally, in the 
sample of one man, when to inspecting the expression of the different gene, it needed the sample of the bulk about each primer and 
the expression had to amplify through respective other cycle. However, since since the reaction occurs on the micro channel an 
inspection being possible through a small amount of sample and being comprised of a multichannel and fixing other primer to each 
channel and independently controlling a temperature, at the same time, the apparatus of the present invention can amplify the different 
gene. 



■ Technical Task 

Therefore, an object of the present invention is to provide the miniature gene analytical device it overcomes the problem of the prior 
art, and therefore, for various genes of amplifications being possible at a time and this being connected to immediately, the 
electrophoresis and at the same time, confirming the different kinds gene on a multichannel on a real time basis. 

Moreover, an object of the present invention is to provide the method for effectively diagnosing the gene disease at the same time, by 
it amplifies a plurality of genes by using the miniature gene analytical device and analyzing 



■ Structure and Function of the Invention 

To accomplish the above objects, the present invention is to provide the miniature gene analytical device in which it connects the 
multichannel electrophoresis performing unit having a plurality of micro channels consecutively connected to the multichannel PCR 
performing unit : ® PCR performing unit having a plurality of micro channels consecutively connected to © sample injection part : ® 
sample injection part to the fluid (in fluid communication) and it includes, and each micro channel of the multichannel PCR performing 
unit contains different primer and the temperature control is independently possible. 

The present invention is characterized that at the same time, a plurality of genes is amplified since different primer is contained in the 
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multichannel PCR performing unit and the temperature control is independently possible. A plurality of genes is moved to the 
multichannel electrophoresis performing unit and amplified at the same time, it becomes with electrophoresis. Therefore, at the same 
time, the different kinds gene can be separated on a real time basis and it can confirm. 

As to analysis equipment of the present invention, the sample injection part is the entrance which injects a sample within the analysis 
equipment while preventing the contamination of a sample by the external component. The injection is performed generally by directly 
scanning a sample within the sealing valve. The sample which can be used for the gene analytical device of the present invention 
can become not only the nucleic acid like DNA or RNA but also the blood, the spittle, a cell, the tissue equivalent extracting the 
nucleic acid. Moreover, this sample injection part provides a reagent including the neutralization of the infectious agent, the 
stabilization of a sample, the pH control etc. 

As to analysis equipment of the present invention, the preprocessing performing unit for the PCR performance can be included 
between the sample injection part and multichannel PCR performing unit to an addition. The nucleic acid extraction from a cell, and a 
denaturation, a refinement, a filtering, a desalination etc of the DNA-binding protein can be given about the preprocessing performing 
unit which can be included in the analysis equipment of the present invention. 



Preferably, the preprocessing performing unit of the analysis equipment of the present invention is characterized that it is the reverse 
transcription performing unit for performing RT-PCR. This RT-PCR makes it possible to directly inspect the expression ratio of a gene 
from a mRNA. The reverse transcription performing unit of the present invention is equipped with DNTPs (A dATP, a dGTP, and a dCTP 
and dTTP) of 4 kind and the reverse transcriptase having a mRNA to a cDNA with the kill number in the reverse transcription. 

As to analysis equipment of the present invention, while the multichannel PCR performing unit is made of a plurality of micro channels, 
each micro channel can contain different primer and the temperature control is independently possible and at the same time, a plurality 
of genes can be amplified. As to PCR performed in the multichannel PCR performing unit of the present invention, in order to prevent 
the nested PCR which excludes the non-specific amplification by using the conventional PCR, RT-PCR, and overlapping primers, and 
the amplification which does not desire by the non-specific binding of the DOP (degenerate oligonucleotide primer) PCR obtaining the 
DNA fragment of the gene coding the protein to the natural disposition or the mold (template) and primer, first of all, the amplification 
heat up the polymerase addition former PCR mixture with the high temperature and the amplification add with polymerase and PCR can 
be the hot-start PCR. 



In analysis equipment of the present invention, the multichannel electrophoresis performing unit is made of a plurality of micro 
channels. And each micro channel is directly connected to each micro channel of the multichannel PCR performing unit (multichannel 
mode). A plurality of genes moves to a gel-like and amplified it can become immediately, the electrophoresis. It is preferable that the 
electrophoresis performed in the electrophoresis performing unit of the present invention is the capillary electrophoresis. The capillary 
electrophoresis uses or the micro channel of about 25um - 75um. And it induces the electroosmotic flow by adding a voltage to both 
end. As to the capillary electrophoresis, while generating minimum heat while preventing an affect due to the Joul heat generation, it 
can set up the high electric field and it makes the quick separation possible. 



Each reactive part in the analysis equipment of the present invention is equipped with the electrode in both end a voltage is 
authorized through the micro channel it is connected to the fluid through the micro channel (in fluid communication). The flow of a 
solution can be controlled with the electroosmotic flow which makes into the flow of a solution if it sets up a voltage on the 
multichannel both ends without the separate pump or the valve. 

Analysis equipment of the present invention more can include the band analysis equipment for confirming the band separated from the 
electrophoresis performing unit. This band analysis equipment provides the interface based with computer for interpreting obtained 
data with the'- reading wand for scanning data of the apparatus and obtaining and controlling the apparatus. This band analysis 
equipment is together mounted on a chip of the present invention or it can exist independently of a chip of the present invention. 

Moreover, to accomplish the above objects, dissimilar. And the present invention is to provide the manufacturing method of the 
miniature gene analytical device of the present invention mounts the thermal cycler to © chip within the step : ® multichannel making 
the sample inlet and multichannel and includes the step making the PCR performing unit, and the step filling a matrix within @ 
multichannel and connects an electrode to both end and makes the electrophoresis performing unit. 

Referring to the figure, below, and the manufacturing method of miniature gene analytical device of the present invention decide to be 
circumstantially illustrated. 



1 . The Holotrichia of the multichannel in on chip. 

As to the body of the present invention apparatus, by using a method and the material which is suitable for the microfabrication 
technique (microfabrication techniques), generally the material can be assembled. For example, the body of the present invention 
apparatus provides a plurality of plane films consists of the crystalline substrate including the part injection-molded into the various 
polymer material or the silicon, the glass etc. In case of the silica, and the crystalline substrate such as the glass and silicon, in 
order to produce a well and the various channel of in the apparatus, an etching, the milling, the drilling etc. can be used. The 
microfabrication technique used for the semiconductor industry area can be applied to these materials or a method. These 
technologies provides for example, the electrodeposition, the low pressure plating (low-pressure vapor deposition), the photo 
lithography (photolithography), an etching, the laser drilling etc. 

Particularly the etching of the substrate using the photo lithography is suitable for microfabrication of the present invention. For 
example, the first substrate is superposed with a photoresist. The electromagnetism ray is irradiated through the lithography mask and 
a photoresist is exposed to the pattern like a channel and/or the chamber of the apparatus. After a well and the channel etching the 
exposed substrate and desires are produced, other plane film is covered on the first substrate and the channel bind. Generally, the 
desirable photoresist provides the electron-beam resist like the polymethyl metacrylate (PMMA) and derivative, and poly (olefin 
sulfone) etc. 
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Preferably, as to body of the present invention, the part of the silica etched with the part including the plastic etc. injection-molded or 
the silicon plane film is combined and the part can be made. For example, whereas the hole like the sample inlet (1) of the present 
invention and preprocessing performing unit (4) or the chamber is formed with the injection molding technique, it has the multichannel 
PCR performing unit (2) and each micro channel (5) comprised the multichannel electrophoresis performing unit (3) in the plate glass, 
and the silica, the silicon chip, or the top of the substrate with an etching with the microfabrication number. 

2. The Holotrichia of the multichannel PCR performing unit. 

The PCR (Polymerase chain reaction) repeats the DNA polymerase chain reaction having the specific DNA domain in an interval by 
the primer of 2 kind and DNA synthetase in vitro. It refers the method for amplifying to the specific DNA domain to the several hundred 
of thousand times. Generally, as shown in RT-PCR is fig. 2 one cycle of the PCR process is made of the step separating the double 
strand DNA according to the single strand, the step annealing the primer placing the target area in an interval of 2 kind in the 
separated single-stranded DNA, and the step extending a primer and synthesizes the sequence, the step forcing a mRNA in a cDNA 
before the PCR process of being general as described above with the reverse transcription (reverse transcription) is more included. 
The step extending a primer and synthesizes the sequence is a complementary in the target area. 

In the polymerase chain reaction method, the double-strand separation is comprised of the high temperature (heating) (over 90°C). 
Relatively the primer binding (50-60 °C) and DNA synthesis (70~75°C) are made in the low temperature (cooling). Therefore, it is 
necessary to have the thermal cycler in order to consecutively perform the PCR process. 

In the present invention, while including different primer (6) in order to make the multichannel PCR performing unit (2), a plurality of 
micro channels (5) is manufactured it is possible. Here, each micro channel comprises the independent PCR performing unit. 
Therefore, it builds the heater (7) which can raise a temperature inside a channel in order to make the thermal cycler at the micro 
channel and the temperature sensor (7') controlling the temperature. 

The thin film resistive heater etc. can be used as the heater (7) the manufacturing method is known to the relevant industry. As to this 
heater, by coating with the metallic film connected to the power source to the lower part or the inside of the PCR performing unit it can 
be manufactured. Moreover, the resistivity thermometer, the thermister (thermistors), the integrated circuit temperature sensor, *** 
(quartz) thermometer etc including the thermocouple having the bimetal junction producing the temperature dependancy electromotor 
power (EMF) to the temperature sensor (7 1 ), and the material having the electric resistance of the temperature proportion can be 
used. This temperature sensor can be connected with the computer which is programmed to the time / temperature profile 
predetermining in order to indicate a rising and degradation of a temperature. 

Preferably, it is good to thermal cycler (7) of the present invention to use the Peltier element (Peltier Device) with an heater. Here, the 
Peltier element does the function of fitting the temperature desiring to an heater after amending the cardinal temperature. If this Peltier 
element forms a loop-line into the metal of the different kind and the metal spills a current on the loop in-between, the heat is 
generated in one side junction and it uses the peltier effect absorbing the heat in the other group. 

Moreover, the PCR performing unit (2) can contain the synthetic primer, and enough amplification agent like dNTPs (A dATP, a dGTP, 
and a dCTP and dTTP) of 4 kind of the temperature dependancy DNA synthetase and amount. Here, it is preferable that the synthetic 
primer is synthesized in order to have the sequence uniting with both end of the target gene. And it manufactures different primer 
according to the gene desiring the analysis at the micro channel and it uses. The taq polymerase etc. can be used as the temperature 
dependancy DNA synthetase. These primer and DNA synthetases can be kept in an in-channel with a buffer to the liquid in order to fix 
within the PCR performing unit. And preferably these primer and DNA synthetase can be coupled in the channel inner wall or 
appropriate the solid support. 



Preferably, in the post analysis step, the nucleic acid can be in the PCR amplification step the labeling in order to make the detection 
of a gene facilitated. And the primer which for this, is marked or the marked dNTPs can be used. 



3. The Holotrichia of the multichannel electrophoresis performing unit. 



The electrophoresis indicates that the differential migration of different sample element divides in the electric field. In the present 
invention, in order that the multichannel electrophoresis performing unit (3) is made, the gel is filled within a plurality of micro channels 
(5) and connected to the PCR performing unit and multichannel mode the electrode (8) is set up on the end part of a multichannel. In 
this way, by doing the sample coming after PCR can be immediately classified. 

Preferably, the electrophoresis performing unit is good to use the capillary electrophoresis apparatus (capillary electrophorosis). The 
capillary electrophoresis uses the capillary tube or the micro channel of about inside diameter 25um - 75um which is filled with the 
specific isolation medium (separation medium) or which it does not fill. The separation method of the nucleic acid using the capillary 
electrophoresis is described in for example, for example, Woolley and Mathies, the Proc. Nat'l Acad. Sci. USA (1994) 91:11348-11352 
etc. And for your reference, these contents includes in this specification. The capillary electrophoresis provides the quick method for 
the analysis of the PCR amplification product. The rate of the high surface area large volume of these capillary tubes allow the 
approval of the high electric field through the capillary tube without the substantial heat change (thermal variation). It allows the 
consequentlymore quick separation. Furthermore, when it is combined with the confocal imaging method, the sensitivity of the range of 
the attorn ol (attomoles) can compare to the sensitivity of the radioactive sequencing process is provided these methods. 

In many capillary electrophoresis method, the capillary tube is filled with appropriate the separation matrix. And is known to the 
relevant industry for example, an hydroxyethylcellulose, a polyacrylamide, an agarose etc. can be given of that matrix. Generally, the 
specific gel matrix, and the running buffer and running condition are selected in order to maximize the isolation of the special use. For 
example, the running buffer provides the denaturant (denaturants), for degenerating the nucleic acid of a sample the chaotropic agent 
(chaotropic agents) like the urea etc. 
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The manufacturing method of the capillary electrophoresis apparatus is circumstantially described in Jacobsen, the et al. , the Anal. 
Chem. (1994) 66:1114-1118, effenhauser, et al, anal. Chem. (1994) 66:2949-2953 etc. for example. And these are included in this 
specification as reference materials. These methods include the silica, and the thing etching the channel of the micron scale in the 
silicon, the other crystalline board, or on chip with the photo lithography (photolithographic). And these methods can be easily used 
to the apparatus of the present invention. 

4. The Holotrichia of the band analysis equipment. 

The analysis equipment of the present invention is equipped with the interface based with computer for interpreting obtained data with 
the reading wand for scanning the band separated from the electrophoresis performing unit and obtaining data and controlling the 
apparatus. 



Here, the reading wand detects the separation information of the individual size band coming out of electrophoresis performing unit of 
the present invention. The general interpretation method which is known to the relevant industry can be used as the reading wand. 
For example, by using the charge coupled device (charged coupled device, "CCD") for the wide range scanning of an array after 
scanning by using the laser exciting the target gene labeled by fluorescence, the charge coupled device (charged coupled device, 
"CCD") can image. And by using the laser confocal microscope combining the simplicity of the automated process and speed and 
high-resolution detectivity, data can be collected from an array. 



Data collected in the reading wand is transmitted to the digital computer for data analysis. Typically, transmitted data from the reading 
wand is stored. It is programmed so that the computer analyze and it report. And it interprets for example, the fluorescent date and it 
quantitively analyzes the expression ratio of a gene, or the expression ratio can decide the gene sequence. The interpretation of this 
data can find out the existence of existence of not only the diagnosis of the gene disease but also the virus or the bacteria. 

Moreover, to accomplish the above objects, dissimilar. And the present invention is to provide the gene analysis method in which it 
includes the step analyzing the gene separated with the step : ® the amplified gene moving with the step : © the gene increased 
with the step : © the nucleic acid flowed in with the step : © the sample in which © nucleic acid is included is flowed in into the 
multichannel PCR performing unit in which the specific primer is fixed according to each micro channel is amplified in the multichannel 
PCR performing unit with the gene is moved to the multichannel electrophoresis performing unit according to each micro channel is 
separated from the multichannel electrophoresis performing unit, and the amplification of the nucleic acid, and the electrophoresis and 
analysis are consecutively performed on one chip. 

As shown in fig. 3, if a mRNA is injected into the sample injection part (first inlet port), it moves according to a channel and if the 
reverse transcriptase is injected in the preprocessing performing unit (second inlet port), the reverse transcription is made. As to the 
cDNA transcribed reversely, after moving according to a channel, it reacts to the primer having within the multichannel PCR performing 
unit and since a temperature is independently controlled at each channel, respective other gene is amplified. The amplified gene 
again moves according to a channel and the electrophoresis is on the gel within the multichannel electrophoresis performing unit. By 
confirming the band of the gene which becomes with electrophoresis and is separated at the band analysis equipment the amount of 
gene expression can be inspected. 

As to analytical method of the present invention, the step analyzing the separated gene is possible, in addition it confirms the kind of a 
gene as the individual size at the same time, the kind quantitively analyzes the expression of the luxury gene. That is, if a band is 
quantitively analyzed after electrophoresing on a gel to amplify a mRNA to RT-PCR, the expression profile of respective gene can be 
looked at. 



As to miniature gene analytical device, by inspecting the expression of the different gene relating to a disease at a time at the same 
time, the expression diagnoses the different gene disease but it can be usefully used. For example, in the blood sample, if a mRNA is 
extracted and it injects into a chip, it is transcribed reversely and a cDNA is made and the primer about the different gene passes 
through the thermal cycler having with anchored and this is amplified. Since the amplified gene is connected on a channel to 
immediately, the electrophoresis and it confirms a band at the same time, it quantitively can confirm the gene related to a disease. 



■ Effect of Invention 

In the above, as shown in it looked into, when to inspecting the expression of the different gene in the sample of one man, it needed 
the sample of the bulk about each primer and conventionally the expression had to amplify through respective other cycle. However, 
since since the reaction occurs on the micro channel (microchannel) being possible through a small amount of sample and being 
comprised of the multichannel and fixing other primer to each channel and independently controlling a temperature, at the same time, 
analysis equipment of the present invention can amplify the different gene. 

Moreover, by quantitively analyzing the band which is obtained in the electrophoresis while it can prevent the loss and contamination 
of a sample since the gene amplified in each channel is automatically connected to the electrophoresis the expression of the different 
gene concerning with a disease can be inspected. In addition, an effectuation is consecutively available in one on chip after the 
sample injection to an amplification, the electrophoresis and analysis. 

In conclusion, according to the present invention, it has the effect that the independent thermal cycler which extracts one sample and 
fixing various primers is used. At the same time, the expression of the different gene can be inspected. And the reverse transcription 
of a cDNA and gene amplification and electrophoresis and detection consecutively can occur in a mRNA on a chip. And the loss and 
contamination of the sample occurring in the movement (Transfer) can be prevented. And the detection function is utilized and the 
analysis of being quantitive of the electrophoresis each band becomes possible. And at the same time, the expression of different 
genes relating to a disease can be quantitively inspected by using the multichannel RT-PCR and electrophoresis on a chip. 
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Claims 



■ Claim 1: 

© The miniature gene analytical device, wherein the multichannel PCR performing unit the multichannel electrophoresis performing 
unit having the micro channel having the micro channel of the sample injection part : © plurality of the multichannel PCR performing 
unit : ® plurality is connected to the fluid to one body (in fluid communication) contains different primer at each micro channel and the 
temperature control is independently possible. 

■ Claim 2: 

The miniature gene analytical device of claim 1 , wherein the preprocessing performing unit for the PCR performance is included 
between the sample injection part and multichannel PCR performing unit to an addition. 



■ Claim 3: 

The miniature gene analytical device with a feature a thing of claim 2, wherein the preprocessing performing unit is the reverse 
transcription performing unit for performing RT-PCR. 



■ Claim 4: 

The miniature gene analytical device with a feature a thing of claim 1 , wherein the electrophoresis performed in the multichannel 
electrophoresis performing unit is the capillary electrophoresis. 

■ Claim's: 

The miniature gene analytical device of claims 1 through 4, further comprising the band analysis equipment for confirming the band 
separated from the electrophoresis performing unit. 



■ Claim 6: 

© The manufacturing method of the miniature gene analytical device of the claims 1 through 4 mounting the thermal cycler to a chip 
within the step : © multichannel making the sample inlet and multichannel and includes the step making the PCR performing unit, and 
the step filling a matrix within ® multichannel and connects an electrode to both end and makes the electrophoresis performing unit. 

■ Claim 7: 

The method of claim 6, wherein a multichannel is made with the etching (eching) on the silicon wafer by using the photo lithography 
(photolithography). 



■ Claim 8: 

The manufacturing method of claim 6, wherein the thermal cycler mounted on the PCR performing unit together uses an heater and 
Peltier element. 



■ Claim 9: 

The manufacturing method of claim 6, wherein the matrix within the electrophoresis performing unit is the gel. 



■ Claim 10: 

© The gene analysis method wherein the step analyzing the gene which is the gene moving with the step : ® moves the gene which 
is the nucleic acid flowed in with the step : © inflows the sample in which the nucleic acid is contained to the multichannel PCR 
performing unit in which the' specific primer is fixed amplified in the multichannel PCR performing unit with the step : © it makes 
augmented with the gene to the multichannel electrophoresis performing unit separated from the multichannel electrophoresis 
performing unit with the step : © it separates between is included; and the amplification of the nucleic acid, and the electrophoresis 
and analysis are consecutively performed on one chip. 

■ Claim 11: 

The method of claim 10, wherein in the multichannel PCR performing unit, at the same time, a plurality of genes is amplified; and a 
plurality of genes is moved to the multichannel electrophoresis performing unit according to the micro channel and amplified at the 
same time, it is separated with electrophoresis. 



■ Claim 12: 

The method diagnosing the gene disease as to claim 10 but is used. 
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■Fig. 3 




Disclaimer 



This English text above is machine translation provided by KIPI for information only. 

It cannot be used for legal purposes or distributed to the public without prior written consent of the KIPI. 

KIPI does not warrant that this translation is accurate, complete, or free from defects, and nor is KIPI responsible for any damage 
related to this translation. 

Not-translated word will be marked with asterisks (***). 



http://www.kipris.or.kr Page 8 of 8 



^m^^H^SISa *II2002-82022S(2002. 10.30.) 1¥. 



^2002-0082022 

(19) CH&EJ^SIS(KR) 
(12) S^^SS(A) 

(11) g^HSS ^2002-0082022 
(43) S?mX[ 2002td10S30^ 



(21) ag*m 


10-2001 -0021753 


(22) gg^Xf 


2001^04§j23gJ 


(7D mm 


ttg&Xl 3=^5|A[ 




QH&3^ 416*U| 


(72) WMX\ 






S^I£^SA|^g-^SW^ h ^n^§^0|-E|-E232 = 1205s: 










(74) CHSIgJ 









s ai □foia^ae §Ei*Hy pcr ^m¥. o^oi3^xh^# a= 

^Eixiiy sjis^ 4*si*. a sbis h jei sfaispi hjc s^g^ie smsj g #011 
aawH stm= ±m »a» §*ioii as aom. 

£ tfSOil CCf^S, o\U2\ m &0\\M ^E|XH^ (multichannel) PCR^ 2^IS§§ OlgoFOj H^JIf 

oi a ftaxtssi iai saioii sah* 4^ sap.. 



_E7 

s&st mm 

£ IB ^ (chip) ?|01| ^4=^1 nt0|3SXHS (microchannel)e EJSia. ^1 0f0| 3S£Hy LHOil Aj^ QE H 
BJ0|D1» 32§A|?|31 3t^t SlofS, SEIXHy °[Sj0i| og x[ o| |5 0 | 

013101 Bj-S gjlggog. =?^M JH^°S LfEfbH Aj.g E (t op view)0|Q. 

^ 2^ s irs^ ausc^a^. ajss saonnoii ujg pae *a*si s*. a^iason'sie » 
a»si sei si ^aia sa»si st)§ asss uE-m ssom. 

£ 3£ S fflflAIOIISAI RT-PCROi Ol^OiXlb 3¥0]|Ai. SHJ-21 QK)| ^OloFOI MP 

1. 31 2. gE|XHy PCR 4S¥ 

3. bei ah y 4=iy¥ 4. as a 

7. aea?i(«iEi/a/i) s. a^ 

atsoi *f8ttr x&eot m n mow swum 

^ is^ omsi m &o\\m #a» ^ a^is^e 4= 21^ ±m ^axi- ^ & 

chi as 31°sai. ^uiioWb ^H¥. ^4=^1 u\o\3.m.n^m at ^Eixfiy pcr ^ 
u\o\^^%mm mmm a^is^ ^m^-, ^ gzm lhei m2imj\ shh ^^s^im 

Sa^OKin fluid communication) 5*}ohb 4i§ ^a^ ^ CHI 3tf S0|Q. 
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AHJSi ^SSMl 22b DNAb mRNA^ 3A r S ¥ E^SS &^5\0\ ^n\0\\M ^SEW- Sb ft 

3*Pr g# mRNA^ 3A r £lb 3!S omfl tT£f g££ &bCr- SE DIE sjgOil 

£|&# nil ^3ft3X r 2| B2!0| 3^61 g^iafe 31°^ Si" 31X1 mRNA &E!ifg 

g^SSS Sg2| 4^HS nh^B ^ £*q. 

oiye ^^is^s m2\mj\ $\o[o\. ^21 ^3x r ^sa^s^ ^mo\\M hirnam sbisi-oi ^s^ai^j 
pcr ^i^ie oi^oi i^ou e^fi- aiss s^is^ kitoii aoi/d 3&# aoi^s A| 

gel^OHAH 0|§mol bandM 0|¥S 0|^e detect i onSr&p-. H£|LL Ol^oj- b^o tijAh^ ^g^H PCR 
f=of2 S^IS^ofe ^§§01 gJH^ *«E|0|. 2| S3#2j 0j|BH S0| 3*ll5S0j| SITS 

□h oma. EEij- asf- sw^ss 8 !". ^ ^\ ^421 ais lie Motion oj^^ot et-q-b ^xii3 

m^Ai. #3x1- sQoii aioi q-gfe.1- hsaii^m &^ ^§lhs s^t£^ u\mm m ±mt>\n ^mm 
soispii opi Aiseoi sioiaa. u\^mo\ 6043osoe qe &s mu\mm m^m o\m 

mo\ B^^i ±9 Emm ssAia ^ jHAimia 2i2u. es^y^ &ai pcr smsm 

»|a|»2£*l 013 ^SXH ^A|0|| a sfeiB 4= Slab 2m . SES. n|^=©l 

5876978b H^lftSXK m^^lS 3i 3^ ¥SS SA[CH1 g^rb iqi^i^ PCR §§§ J\\A\ 

5[3 at ?»|0| £fE|g (glass vial)H^ 03eM>| E/flB(capi 1 1 ary) 0l¥OlXiA] A! 

SS| g0| 40 ul OltfOm E|D| A|S2| £±J0| i*£!£|b b*II30| &Ch 

0| Oil. g StaWSS- il(Chip)?|0i| gE|*H^ (multichannel^ °l-ftCH AH^Er /dS QE H^OIDI 
(primer)S HI 9 API 12 ^ iSorS S^^y #0||A| &»j0l| qgJS ft3X r 2| §^0| ^^ofCffe 

£0|| ^otol-OI. S ig§ op 1 0|| 0|s2hq. m ygo|| 2| xHyo||A| ^3XPF 

^ S7|geo|| pj^EIH^ A|S2| 2S§ ^X|^ ^ ojo^ S^|S^0||A| ^012 «HS(band)g § 

l^o^ ^^og^ g^Oil ^|E> 01 £1 -R-S A^ AIS^^I ^ S^IS^^ M^^AI 3 

AvoijAi ^noi ?\±mQ. §£Hoiib m ai-#si ^moiiai oia ^^21 aA^g 

m ttH M^0|D10|| CH6H CHifSJ AIS^l IfiSm 3|2| QE A^|g(cycle)» goU Of 

XI Sh M ^goj D^0l3^a ^0|| Al yg0| ^Oi^-o^ 4:^oj A|^^£ £A\J[ Jt^o\n\ gEjXH 

^?^E|Oi 2f xmo\\ q-E 5E^0|D1g H§AP|^1 ^Ijajog 01&1 ^SXl-M ^A| 

oil g^A|^ 



CCf^AI. ^ SS2I saje g£IPI#^l SXIIS# ^^SPI ^ El Ally ^"OllAI &S0II CJS 5 

If ^SA^ §^0| 7fem0l 013101 Uf^ 2^£|Oi ^AlZj-o^ 0|S|7|X| ^A|0|| 

m°\m ^ 2L= ±m h^m %x\m n^m^m sick 

5e&. s ^asi ^pi ^§ ^sxis oigmoi ^^9] &$x\m ^aioii i^oh ^^i^r 



31^ gE|AHy PCR 4^^¥: CD PCR 4^ ¥011 2^^°^ nmi3SxHyg 3>b 

SElXHy S^IS^ ^1^1 ^§^2^ 3^moi(in fluid communication) aSSJDl . ^P| ^E|XHa PCR 
^¥^1 ^ D|-0|3^xHaS A|S Cli H^0|Di (primer) e 1415^3. ^£ ^30| 7^eJ 31 M 

^ SSS. ^E|Xliy PCR ¥011 A|^ q-5 ^BrOIDiS U135|2 S£2S^0| ?^tfo^ 

^oj ^SXPr MAI 0|| ^3Xp r ^ E| AH y 27|g^ 0|^£|O| ^A|0|| 

3^IS§£lb 3i# SQ. oi^^l. ^Aizj-o^ oiei^rXl ^3X^ §A| on ¥^imni 4^ 91 

¥ ^SH| ^ S-x|0ll 2>01A1 , ?SJ¥e Sl¥fi^:0|| 2|E[ ^#21 ^X|e^A| ^ii ^ 

x| lh^ ^°|o^ ^J^^Ai f ^^je yg ^«lh^ ^Al-go^l ^^siq-. ^ & 

§21 H3Xf ^^x|0|| M^m 4 DNA £^ RNA2 r ^l^rr&l 0^L|^ tt|Ah^. ^ 

Sife M®\. Ef^l, A1|5, ^£ S 4 5E°K 0|a|o[ /Jf ^oj^b g§2| gSK £Hg2J 

etssh ph ^ mm M^m s&s ^£ 2iQ. 

^ ^S21 ^ S-xlOil 2i01A|. ^Q¥2\ ^El^y PCR ^0|01Ib PCR 3^£| ^ 

H -^i- *^|-^ SHI 4£ 91Q- ¥ ^S2| Sa| Oil SUi 4 21b 2^1£| ^|H^i= ^|S^¥£|2| 

n& ^m. dna mm b^usi a^. gxii. 01^. is it § ^ sia. 

yH,^oPl|^. S ^S2| M^j^A|2| 3*| £| 41¥fe RT-PCRM 4^oP| «3AKreverse 
transcription) ^¥3 0|£|^ RT-PCRg mRNA ^¥ EH ^3X r 2) 3A r 

olb 3ie °hQ. M ^goj cxx[ M ^|y^b mRNAM cDNA^ «3A r A|iJ^ 2ib ^2^4: ^ 4 

gff2| dNTPs(dATP. dGTP . dCTP §1 dTTP) S ^ Siq-. 

M ^@o| g/d ^xl 011 SiOjAj. ^ E| aH y PCR 4i¥b ^4-2| Df-0|3^AHy ^ 0|^0)X|D1 2| n r 0|3^AH 
y^ A1^ Cli ^BrOlDiS LH2oQ £££S0| ^r^ohOl ^^2| ^3Xp r §A|0|| ^ 

oiq. M w^g oj gE|xHy PCR ^|H^0||Al ^A|E|b PCRS conventional PCR, RT-PCR. overlapping H^r 

o\u\mm M^\cf\ umom mmm= nested pcr, o\u\±& Mm^&m u^o^ n &®\mm m 

H^rb ^3X r 2| DNA 4^ 2ib 00P(degenerate oligonucleotide primer) PCR, EEb ^§ 

(template)^ ^E\Q\U\2\ U| =0| ^ 3 &0|| 21E!" S^rXI &b ^^l ¥4oH ^^^^ ^^r 3 PCR 
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mixture^ iJE* JrSorlil ilifli %7[o[0\ PCRorb hot-start PCRgJ 

b m%2\ sxioiiai. mmm 4ii¥b D r oi3^ys oi^oixich. ^ n r oi3s*ii 

yb ^EjAHy PCR 4^¥^| ^ 0[-0|3^XHy Jlf 2^EJCH(multichannel mode). SSX r 

J\ agog 0|^UrO| d r ^ £Plg§0| 1 4 &p. s ^goj g;|g§ 4^¥01|A1 £JA|E|b S?IS^b 
S.M\& 37jg^(capil lary electrophoresis)^ 5[0| Brt^ofP. S.M\E: ^PlS^b 25ura - 75 um 

£i dw s>mi&oiu o r oi3^xHae A r go r oi. gf ^boii g^r# 7ia°s*i g^i^^aj i§ 

(electroosmotic flow)* f^^p. S.M\^ £Plg§b Joul g ^^o^ 91fg 4 21 9.8] s| 

^oj g M ^AI^ISAi ^b S2I98 ^Oi^ + 2ACH <y^& ££IM ^r^oWi »Q. 

m g-go| §x|oiiai. ■ 2t y§¥b □roi^^ye mm f^^°^ saazaan- fluid 

communication). ^013^*11^011 2*1 3^1 °\^\\ &B0II StfSrZZl 2iP- gE|*Hy 

^E+01| ^3 -g^^] Iff °}Hb HAIIS 3 ^l^ h ¥^^ (electroosmotic f I ow) 0|| 2|6 r 0l ^£^1 g 

MU MM S10IE goHcq ^§§ XiJOl^ ^ oi CK 

£ §-*|b 3?IS§ ^^oilAl £E|s[ H JHi «hh q asm 4 

21P. 0|B|& «HH S^ISxIfe §rx|Sl q|0|E1g £311 y WW 4^3 r ?I ^ 9.[ ^!=iS G|0|E]g 

ou^m^i s*is aiojw^i a»Ei ji^s ojBimi oi^« sss + hp. 01 «hh g*i§xib b & 
ssi son am s^sitiu sEb s ^gsi aw ns^ e*Hi* 4=se sip. 

SEff - PE -^s|S mSo\?\ 5\v[0\. m ^go Q (chip) Oil *JJ# ^^J^P §J ii EI *H y # EfEfe EMI: 
CD gEJxHy LH01I m (thermal cycler)^ S^TOO! PCR EJHfe a ® §E|*ny U|CH| 

□HM^S mm S3 U&0II S^S 3§o r 01 3?ISg 4=S¥S n J£b EMIS 5BSrb b ^S^J 
^1 ^SX r S*|3x|21 X1|g&Ch 

^ S*|2| g^llfe ^uh^jo^ om|£^j 7|^(microfabrication techni ques)0l| SB Stf ^H^« 

A[-gmoj ^ ziq. o\mQ\. ^ s^i^i gxiib Mej ch xh^^ Mw&m& ¥M ee^ 

^BI5. f^B| e2| 3Sa.7lS°M si ci-^SI S|e Sgg 4 s SIP-- ^E|?K &E\ 5b ^£|E3ir 

3^oii, g-ximsi *Hye syg^i ?ion oiia. Eig Em M^m 

^ giP. ^aSOfOII ApgElb Ql^l^g 7|f 0| 0| e WISU "^011 ^!^S 4= 2iP. 01^ 

5 OHtlCH, S7|^l^(electrodeposi tion). Xi ^^^[(low-pressure vapor deposition), ^<v{^hoiill# 
(photolithography), 0l|§ . £||0|X| E|g ^# SSfhCf. 

^Aj^pj-tH^s 0 |goh ^|^2| oi|S(^i^r)o| S ^S2| □Ull^goil ^o] ^IfSI-Cr. oimcH. X1|1 7|^g 

m si/se^ AHynr as hh^o^ ^gA^in. ^ss ^is# oii§js r oi gsrte i^r 

QE S3 Xfl1 7|& CHI S0| ^tfAmCr. S^E§ Hrtf^Sh SSaiX]^^^ =B|Dlig D||Ef5Ll 

r3i|0| M(PMMA) ^1 H ^£*l|£r, MSI(M51I^I ^XrS £I|X|^e ^ S^^Q. 

dr^xj^lb. S &-S2I Mx-llb Ar#^^3 MBrA^I ^^1 ¥S2J OIISS ^£1?F 5^ ^£1^ S3 
¥^01 StfEIOI 0|r0|9 21 CJ- 011001. ■« ^S°| ^a?(1) a 3X-15I 4=^¥(4)£r 1§ ^ 

s sEb ?atHb Ar#a§^i6oii sion g^Eib ya. y^iAHy pcr 4=S¥(2) si sEi^y s^ige 

¥(3)S oi¥b nFo|3^AHy (5)^ ^e|. ^a? r 5Eb ^bi^ 51 SEb ^IS^oiiAi oil §i oil 21 

en Di^iisaa 4= vlq. 

2. SEIaH^ PCR ^^9\ MIL 

PCR(Polymerase chain react i on) 0| & ^§ ONA S^e A r 0|0|| m 2^f^J H5f0|D|2r DNA tr^S^Oll 2| 
m DNA S^ai-gg Aia^-LHOllAl Sh^SrOI. ^3 DNA 4tl EJUHS S^rb ^^E[. 

PCR ft- ArOl^e Ol^^rR DNAft E.^^F^^^ ^B|orb B^II . 3^;^ DNA0II H^j 

Ar0|0|| S 2^#£| ^r2 r 0|[>IS OjygAl^lb EMI. SBr0|Q|S SS^rOl S^jg^OII ^S^joj Ajg 
M It^orb B^IIS 0J¥OlX|D1. RT-PCR^ £ 20IIA1 ^b Up2r ^0| ^y^o] PCR S3 3 0|| mRNAM 

cDNA^ «SAKreverse t ranscr i pt i on) A|?| b E^IS Q Hp-. 

PCR yj-S01|Ai. 0|g^^ ^Blb m£(heating)(90°C 0|^ h )0||Al 0|^O|X|^l. H£ r 0|ni atK50-B0°C) K 
DNA (70-75 °C)S ^CH^HS X| ^(coo I i ng)0il A| 0I¥0|X|H^. PCR§§M ^^^o_g ^f>\?\ $\MM 
b ^ ^^| (thermal cycler)^|- MS^rEr- 

6 oil Mb § e| ah y pcr 4iS¥(2)g yg^i ?|oH ai^ qe hb[o|di(6)s s^&i ^ sssioi 
7 r bE[ ^^ll^l nF0|3^y(5)* xii^&ef. o)^|A) ^t^i^i n r 0|3^ys ^a^a pcr 4=^¥M =F 

n r 0|3S«anrP a ^S^IS EJ&7I ?I^H XHg5| LH^Oll g£g gg ^ 2lb «E|(7)2r 3 

S£gxi|0|g 4= 2ib S£^A|(7')g UlSAmq-. 

o|Ei(7)^b S-Q7II0II XH^^^OI ^S|^| afSLf Xft>^ o|El(thin film resistive heater) A r g^ 4 

gip. oi e|&|b PCR 4=^¥^l 0\l\\ 5Eb LH¥0l| 333 E3lJ-°SJM Xil^g 4 2i 

P. EEfj-, ^£{d!A|(7')^b ^£^1^ 3^l^(EMF)e ^S^ohb UfOlfHI^ ^b AlH^p. ^£ 

U|B||2| B7\ X| ire gib XHSe Stmb XiSS AIHDIEI. A| D| ^Ei (therm i stors) . IC b£^A|. Sfs* 
(quartz) A| 2D| E| A[gf ^ gip. 0| ^5E^A|b SoHS A|Z|/^£ H^Er^^ ^£^1 

XimS X|A|ur£^ 5^1^^ S^E12J 4= fflp. 

HrS^m^ilb. b ^ h g°l ^^^l(7)^b ^^1 ^|E|2r S»ll ^E|Oj ^XKPeltier Device)^ Arg^b 3 
0| pp. o\J\M, ^E|Oj ^Xrb ^l^ b£S ¥ ^IEi^ gimb b£M ^b ^Ib# °[EK 0| 

^E|0| iXrb 0|^2| ^^o^ i^oR fH g^on ^BIS &^ ^tJ-¥0||A|b fl0| 
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^4do|-Jl QE ^1^0\\M^ mm B^o[^ HE|01 ^(Peltier effect)^ 0| ^ 3±0\Q. 

ccah, PGR ^iy^(2)^ SefOIDi. 21E# DNA f^li, |^!| gj=2| 4g^2J dNTPs(dATP, 

dGTP, dCTP ^ dTTP)2|- If a ^ofg 4, 01 p. q^I A]. W£j S£^|Di^ #3X121 g| ^ 

bob mmm 4* ai^# :nxi£ii t^sm. s^fe #3x1011 mat ntoi^xHynm q 

E ^\0\U\m M^o\0\ H%o\£: 310| dli^ofQ- £E 2l^# DNA ^ia^^ taq ^BIDI^I mm 
A\gm 4= PCR 4^¥LH0i| D_£A\3\?\ ?|6t] 01^ HE10|CH2t DNA tf^S^ t*lll]2[ Iffll q#o^ 

H^^joMlb S^iEPiloilAl #gx|-2| 3»e SOiapll *PI ^oH PCR EP1|0||A| *H£hg ^*jg 
(labeling)!* 4^£E Sl°01. 0|g ?|oH SX|£j 5EBl0|CHLl SAIS dNTPsfr A1S1J- 4=£ 21 P". 

92ISS0IB £PI#LH0||AJ Ai^ A|S #^2| A]xF 0| S(d i f f erenti al m i g r at i on) Oil 2joH ^^|£Jb 

i^Q- M ^SoiiAib gEI^Hy 4i¥(3)i °hS^I °!oH. pcr ^Hy 

^21 DtO|3^y(5) LH ON ^(gel)M xH?-l£^l ijE|xHy 21 M ¥^011 £^(8)# SOI^CK 
Oll^l »°£JIM PCR ¥0|| *»M0| ^Hf^ g£|I! 4* sia. 

HHWPHfe. £PI3^ 4i¥e SAH^f 3^|S^S^|(capil lary electrophoresis^ Algs r ^r £0[ 
#Cf. SAIIS- ~S ££| HH X| (separation medium)^ *H^X|;HL-|- aH^AIA! UiS 25 urn - 

75um §£2J SAlia SEfe D r 0|3S XHy# ArgSq-. SAII^t *PI9§# 01 *h#2| 0||g 
CH, Woolley and Mathies. Proc. Nat 1 I Acad; Sci. USA(1994) 91:11348-11352 ^0l| ^I^EjOl ™2.U\ . 0| 
§2| LHg~ £ S All Al Oil S»»CK SAi| ^ S^IS^e PCR ^ #§9 ^# 9"B 

g XIIS&Q. 0| § SAII 5+2| HS^j CH ¥&|2| H|g£ eAll301| 3*| ^l^iei ^ SSKthermal 

variation) 210| 3^I§21 ?}J\m ^Ig^rOl, 3^°^ ^S|# ^g^Q. C|^0|. g 

^S(confocal) 010|S fffl. 0|^ ^HS A|^^j ^^2| ^£0i| 21 ^ 01SM 

(attomoles)2| g?|2| Xfl^Cr. 

S7|S^aOI|A|. SAII^^ &a?!|OI| ^l^t! S£I n|| Eq^( sepa ration matrix)^ a||?-| 

A|D1. Hat!" DHE^|^2) Oll^b ^r0|H^A|0l|g ^S^^. §51 013^ 0 r Q| H . 0{J\^± §§14 2iCf. 

oio^o^ ^§ s(sei) dh^n^. aiy ■ mm a ^aoi ^§ g£2i gai msm moimw 

£\m^Q. OJiaOl, £|y b^IIib ^g2| 5H^e S^AI^PI ^^Xll(denaturants). ^£||0r2|- ?r 

S^^UIKchaotropic agents) ^# SSS 4 21 Q ■ 

e/fl3 2^IS^^x|2l SlSgJ-aS OllljPl. Jacobsen, et al.. Anal. Chem. (1994) 66:1114-1118. 
Effenhauser. et al.. Anal. Chem. (1994) 66:2949-2953 §0|| SMWl ^l#£|01 0|#^ ^ SXllAj 

Oil ^HXm^.M 5ll=!Cr. 0|§ ^BI^K ^B|5. SEfe ^|E[ ^|& SE^ S^OII 0|3E ^ 

S21 XHyi ^^ahoiin^( p hotol ithographic) OHU^fe 2i# Stlo^ . ^ ^S2J §X|0||£ 0|gl 

4. »he M^aaa sls 

^ ^S2J S^lfe S^IS§ ^ty^OIIAl ^ElS LHE1 ^?Hy§rOi d|0|E|S 4^oPI §X| 

2[ C||0|E|§ BH^H! XllOlopI ?|& g=E| £]EiKllO|^e S&g 4 2iCJ. 

OPIA1. 3x1b ^ ^ h S2l *p|Se>t!i¥01|A1 U£ »HH2| gB| 3«t!-Cr. 

xi^b sa^iioii ^«^oi *m A r ga 4 2m. onaca. gg hai^i s^i ^saim opi 

Al^lb £llO|AiS AlgofOl ^5>liye ^ 0)£||0|2i ^«?|t|- ^H^M ?l&[ &o[ ^(charged coupled 
device. 'CCD')* 0|goF0i 0|D|3S 4 91° W . S^2j gO|^ ^ Al^^r H m& St£§ ^ 

SA|£J £11 0| AH g^(confocal) SQl^e Ol^olOl OjaiOl^^El q|0|Eie 91Q - 

5= §x|oi|A| dioiEi^ ciioiei ?!§!• qxia a^EI^ 2^ga. 3^2^, n a^E|^ 

3s§x|^¥E|2| S^sj q| o| eh e a-IS. §J S2| 4 H^nigti£|Di. oilfjCH c||0|e| 

s tH^moi ^3Ai2j ^aire i§5|2§ ^m>m. ^AiAig# ^& sia. oibi& ciioiei 

2| ^SXl ^^21 OrUEr UFOM^U «j-E||£10r2| ^rSOj^£ ^ 

CrE ^^!# ^§P1 ^°H. ^ © tt} ^(nucleic acid)0| St,^ ah§o| 2| DfO|3SAHyg 

tr r E[ ^§21 primer^l ^E|xHy PCR 4H¥^ B^ll : © H^JS! ^^0| §E|XHa PCR ^ 

¥011 Ai ^SA r §^£|^ B^||: ® §^ ^A r ^r ^ DfOiaS^iy* CC^h ^E|xHy 3^IS§ 4^¥^ 
0|^£|fe EPil: © 0|§@ ^^|A[7|- ^ EJ Ally S?IS§ 4^¥0l|Ai ^£|£|^ B^l: ® 

xi« ^<^ofe epiis sti-moi . 61-U2I n ^oiiai tHAhoj §3, g^ise 5y ^01 g^o^ 4=^3^ 

£3 3 Oil AH Uj-21 ^01. ^a^OaWI ^^Oil mRNAS 4^1o|-g AH^g u>£r 0|§o^ 3^d| 

^*H ¥ (= ujSH ^oj^)01|Al «2A1S^1 ^^£[3 ^SAPI- Ol^Oigch «SA1S DNAb All^M 

rx[e| 0| gol" * gE|XHy (multichannel) PCR 4^¥LH0|| 2ib ^£10|D12[ ^#5 r 31 2> aH^O^ ^£71 ^ 

§5|25 ^§hih^ ^ cfs ^3xp r i^sa. ^SAi-b aAi xny# cciei oi^moi y £| ah y 

S^IS^ 4^¥U|2J 3 #0|| Al £PIS§01 S^iae^Oi ^B|g ^gXh2| «HH(band)S «HE 

sxioiiai spi^o^j ^^xi sase ^a^ ^ sicf. 

^ »as| HraOH &01AI. ^B|SJ ^2 AH g4sj^b B^lb ^3A12J iWi 37|^^ sfeis S?B 

OWSf gA|0|| ^§ -R-3A12I iSi §g5|£5 S^joFb 31^ ^. mRNA# RT-PCR^ ^M?l 

m #011 ah ^ ^ shhm ^eis 3^21 ^sai2| ^ m ^ 9iQ. 

s y^oil CD>E ^ ^^jAl g^#x|^ 01 £1 ^5jA^2j £^S0|| £Aim2.£.M «£| 

^^Al l«i ^A| Oil S&aib PI »S*WI 0| ^ 2iCK OUgCH. ^g(Blood sample) Oil A] mRNA 

m ^mmo\ mow ^safeioi cdnam 015101 oisi ^saioii cm ^to\n\j\ ^gom 
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hi a sou K&nm saioii. §^^o^ sack 

01^ ^E|£ U^Sh SOI. ^BHOII^ B Ar^SI ^gOlIAi 01 £1 #SX r 2| SAfofa IT m 2|2|oj 

01 01 oil c||6H a 321 M^J\ Sflflfl W Q# A r o|^g WBH mo\ 551*1 E*. * tfS2| g*! g*| 

DfO|3SAHy(microchannel)^0||A| &gO| fflOia°£ ±^9\ A|^^£ ;feo(D( gEIXHy 
(multichannel)^ =F^E|Oi 2\ n^U\Q C\E ^£rO|Dj# H^A\^\J1 ££g 5|o[E£ 0|B| 

^ax r » §aioii p^aih ^ sict. 

se». ^ Aiiy on ^ s=g ^3xp r xnog *piggoii ejgsin^ ai^ £*j:or ss§ axis ^ °i 
2.01 s^ia^oiiAi ^ois «hhs »*i«2£jm asoii mxm oia ^gxi-si as# axm- 

^ as ss* omy, Ai^a ^ s^i a gal- g*mxi g^^s 5iu£i aa-oiiAi 4=^01 ^ 
ma. 

a^. s asoii ri r sg. ©msi ah|| *emo=i oig ^hxi HBfoiDie usai^j ^u=! m &&y\m o\ 

g. gA| Oil 01 £| #SX r S| ttSS 3A|f 4= SiSEfl . mRNAOHAi cDNA^2] ™^A\ ^ f^X r *UI3 
§ 2*01 g ^0||A| g^og ojoiy- * 21 £01. 0l^(Transfer)A|01| gJOJLrfe A|S2| °i £g 

s »xis ^ 2i^cn. s# y\^m ms*w ^ shh^i serae! m*ioi ?*fewn. a aon/d a 

EI aHS (multichannel) RT-PCRJlr SPlSgg 0|go|O| g-gg! CH£| ^SX r S2| BS # g^£S 

saiob sah* ^ 2ife saw am. 
n^tr 1 

CD 2\W ^£l¥: 

cd Dt-oi3^*nye ^ ^BiAiiy pcr ^t"¥; 

® moi asanas it$= mmm a^iss ^§!¥i wusi bxooii ^§^£§ samomn fluid 

communication) S^ol-Dj . 

^ ei Aiiy pcr =MS¥^ ^ h DrO|3S*ny nm ai^ q-g neioinii liissr miajo^ SE s § 
oi urn ¥J°^ 3fe ^axj 

m^m 2 

Xil 1 1TOII 2iO|Aj , ^2J¥S|- gElxHy PCR 4=^¥ AFOIOH PCR S^^l ^¥5 S 

Smfe f32S ohb ^§ ^SXf g^j Sxl. 
g=?^ 3 

M 2 If Oil £>CHAI , SxHBI ^«¥fe RT-PCRe ^opl ?!& <*£!AK reverse transcription) =^^¥2! 5# 

a?» 4 

All 1 & OH 2iOiA|. ^E|AHy a^lS^ ^iy¥0||A| ^A|£Jfe g^lg^e SA1|^ S^IS^Ccapi Mary 
electrophoresis)^ ±m ^SXF ^^j Sx| . 

All 1S LHXI Ail 4S0|| $iOIA). S^IS^ =My¥0i|A) yjHM ^ejopl ?l& SHH £*!Sx1« q S 

© soil a ^EixHye a.^b 0^11 ; 

CD ^ E| aH y LHOII ^ ^^-^Kthermal cycler)# S"^6 r 01 PCR 4^1¥S EIH™ B^ll : ^1 

cd gEi^iiy lhoii am^s a^i a ^ek>h a^s samoi g^igg ^i^i ynfe b^iis s 
trm^ ah iij- lhxi ah 4§-£i 4ii ^axp g^sxisi Aiisu-a. 

All 6S01I 21 01 /J. ^^ojiH^Cphotol ithography)^ 0|gofO| ^B|^ 9l|0|n|0l| ^!^(echi ng) 2£ ^E]*H 

y # EiHfe as ^g^^ orb 

8 

All BIT Oil 210} M , PCR ^¥011 ^^E^lb ^l&l^ ^E|0) ^X r S t^ll Afgohb 5ie u r 

b Aii^«ra. 

All BSOil ?iCHAi. g^|g§ 4=^¥U|£] DHM^^fe a(gel)o| Srb «5&H- 
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a=?» 10 ■ 

© tHA|-(nucIeic acid)0| 3^=! ^MM ^0\U]7\ gE^H^ PCR ^S^S f^A|?|^ B 

CD ^^jsi SEIxHy PCR 4>li¥0M »8W g=A|?|^ EP||; 

cd H&nm SEi^y s^is^ ^U¥^ oi^ai?|{= ep«: 

© 0|§g ^ E| y S^IS^ 4=^¥0i|Ai ^E|A15!^ EPII: 

XII 10»«| 2JO|A|. gE|XHy PCR 4=^^0j|Ai m>2\ g/|0|| §^£E|31. g=@ j^oj o^ xp[ 

□joi3^ cci-5i iiEixHy *pis§ 4>8¥s oi§£ioi ^aioii g?is§ m 
*i iosoii oioiai. ^sxh ag§ aewfe qi oigsi^ a# mfc »b. 
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